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FLUORSPAR DEPOSITS OF THE NAVAJO MINES, NEAR GRANTS, \
VALENCIA. COUNTY,! NEW MEXICO  ,;

A preliminary geologic report, accompanied by mine maps, describing the geol­ 
ogy and ore deposits of the Navajo fluorspar mines, located southwest of Grants, 
Valencia County, N. Mex. , has been prepared by A. E. Weissenborn of the Geological 
Survey, United States Department of the Interior. According to an announcement .;  
made today, from the office of Survey Director William E. Wrather, copies of the 
report and accompanying maps have been placed in open files at the offices of the- 
Geological Survey in Washington, D. C.', andf in Ro±la, Mo*^"vhere they may be in­ 
spected by those directly interested in the development of the deposits.

The Navajo mines, which are now controlled by the Zuni Killing Co., have 
been in operation for about 2j years. During the first 2 years about 65>000 tons 1 
of acid- and metallurgical-grade fluorspar was produced, mainly from tiro parallel 
veins about 1 1/4 miles apart. The minablei fluorspar in these veins occurs in 
ore shoots averaging 2j to 4 feet in mdth.i Calclte is locally abundant in the 
veins; quartz and sulfide minerals are relatively scarce. The country rock is a 
red granite, presumably of pre-Cambrian age'.

: . '  ' i .-. -, 
Other veins, apparently similar to those from which the ore is being mined, 

occur in the area but have not been explored. This fact, together with the fact 
that many hundreds of feet along the two productive veins are not adequately- 
tested, supports the expectation that future exploration and development will ma­
terially increase the tonnage of fluorspar reserves*

P. N, 38S11
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x* » ,. " ,  -        ".' ' j *, , .   _  -    -'  .---'v-.. -.;^-v^
«» *    ' > J ' ': 'V1, " "^  ' ' » i: »»« ~'  ' '. J   " -.-- ,«-~ ' r r-'L. J:: «- -   ' ' T.":' * ' '-r >  -^ »   " f  -  *- -X-  w"'''>'-TI *".*'>£?  v^"-f!: i;
^At present the Grants mill produces' about <80 tons of metallurgical^pai* atta ^ >

" .       ,-'''.' ! .  .--  ,*,..» ?-.'*  "--V'".:»''' "'.*-" I "'  ':r -' '     '- - '  ' >' ' '" .'.   . '.  "^'-":\'-^

the ibs Luna's mili:about 75 tons of acid spar per day* Thie production J 5|

might be increased by providing additional capacity in certain sections of f|

both mills*     _ .' .'   "... '  _-'...  -.   ;-.: .., . .' .. -. ;.'. f. -'.;§^!:

It is estimated that the total reserves of the company's mines amount

J   '  : ' "  .-.-); >;- f 

nd inferred ore with an average ' ^

grade of 76.2 percent CaF2 and 7.7 percent Si02. This does not exhaust

the ore possibilities of the property controlled by the Navajo Fluorspar
,^^"> 

Mines for many hundrecls-'tfJTJfeet Wong the two productive veins have not been^^ .--J^*" y r   [ ""    *-' "'""_. ^j.,.,. - ' '-.
adequately te^t^^ an^btaer,,ve\ins\are khown which have not been prospected*i          :>,-,. .  - --* - ,: -

Il^hway 174 to the 21 mine probably .
Vf\^*^' ;. |   " "' ' J*">;r -"'^-''  ; : '> ' .'.- ; ^k " 

locatipj^ tb^tfiinate ste»p grades. Aside from & few bad
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~   , Ore Reserves at the Navajo Fluorspar Mines -near, Grants,* * - -  ' '*- ' Valencia County, New Mexico "

r Introductions - ' ! ,
**..-1 v-Ui-1-. - - '   - | ',"'-.._'

The United States .Geological Survey has been requested to;prepare£ ^ ; t ;*'..  t   ' ' '   L '-'?.''- '    -  '"         - ..,.*-,-,-  .- -«r *-.  
i

. .an estimate of ̂ the ore reserves ̂of the Havaio,, fluorspar Mines for. thei
i ' 

^.purpose of determining; if the construction of ̂ an access road to --the mines
f\ *«* .  ^"*X " , » / « "*. -W «* '. w .  f-r - * . *«. k : ' *  .** «*^-** ^«»t  l .**-*»^ -.^.<, **. -». T «> '».  *

'     .

_<of ̂ this company is j,usti^ied. ̂  to^g^JS.. Rathrpck, rwha i.is ,in ̂
Cl-tv ; '»«'»*'  *» ^> '» L-* * * *   *.*- * ** 41* i ^ *"** f * *-, ^ r> _ .

*   f '...' 

the Geological Survey's. fluorspar., work in ?the southwestern , United States,£0>» JK*U...  : - ~1  < bt«.L.»w- -,'>'  ->   sTTl.i- . -*ii. ^ ̂  vi.... ...>   fc-i ..,      -- . »

would normally have mad^ ,this eyflmina tion* >. I^ue to the, pressure ofi other
&T-{1 f.'Uj I    V7?';. ..; »-J. .-4UU---H* » !.-.  J i.^^«..<..^   .--.j)   *.- .* *-- -- .^--     " .

" " ( ' " ! .' - "'.'

,,work he was unable to do so and, requested rthe writer , to-; act in his^i place.«."i.Tu ry . .»...   --.   '-  " ^ -' ' ; « 1J -  *  j> - -   >.-  > - . -  -"   » *  -   « - *  -    - ... - -'-^

. , ;.   Approximately, five deprs,, from :August 2| jto September ,?,; k!943f .jwer».
*». !. t_'» ,.  .».v.-^'--*"'..i '."**'  ..  *.*. ̂ . V , ^ _

' - ' | ' ' - "  '

h spent in the, field. 0£ tjiis time about three, and- one-half ;day s were

t spent mapping the underground geolo£y»,,. The ipeat of * the time, was spent  - -  - -" ,' -..-- 'i - -   - -. ( ..

, % in studying, surf ace .closures, copying maps, .and :in .discussions with Ih?
^ % -.-_ - .* *'  v -^-v - - ' * ?" *" ' * " iA ** " j *  "*

  ' .   j '-' "'. .-

Mr. James. H. Mallery^ -mine superintendent_ofVithet; Navajo fluorspar: Mines.
i r  '   '   

t Mr. Mallery mde available ; ; mine; :maps, xassay^ records 3 and pjbhfe,r data^, Jand
i ' . 

. either personall^^assi,At?^; *& P&Pplne. t^e .underground geology,: or assigned
'' '«« , ' .     '  '.:'  

a man for this purpose,* ^His^Cqoge ration was.gr'-  -     _ /''!'' .
.,,,. , *-T-;G;:^ .r"^:r *! :. fc--r.ir.ch i*v.f:.- ' '. .

;,, .The properties of the Navajo Fluorspar Mines are in Valencia County,t->   - , " * .' - « ,

New ̂ exico and are ; approximately ̂;22. miles, by road- southwest of Grants,'.';-; 

.New .Mexico./ State, highway ,474 passes iwithin a few. hundred "feet of the main 

: workings of the^T-cVein^rc^? main- .working s ̂ of the ^r vein are approximately.

-1-
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2 miles north of the highway,' and aren bonne feted1 with it"ty: k

built by the com'pany, '   lu ; ' "-»  c^V mje ,FlwoM. f: .- : - ,v.ip*.?.
i

Transportation " ""f ,"V--' !* ' *'   on }̂ ^ »:i f - \ n.;  :,

;A . . . ' " . . ' ', j , "" '
After screening at the mine ̂  the ore is hauled rto i' Giants rwhore it ; 

   -'   :"      '-.-  ('  ; -.~ '.-t .   ,, . ; - .,-  .. - - 
, is either treated ip a jigging plant of sent by rail lira flotation mill

at Los Lunas, New Mexico. It is transported from tha; mine in Euclid
'  -  '' !»  "  

diesel trucks which can haul approximately 16 tons per trip. The screeniiii 1 

are hauled in a smnller gasoliiwr truck! and are transshipped at Grants ^* - r l 

.and sent by rail "to;Los' Lunas. ^State Highway IT^'which is at^graded ^Ifcr - 

dirt road, is for the most part in'iairly good °condftion at^ihe present1^1
"".- . ''.-     ' .>~">JT A -. .--..;''. ., ,.J ,., , . ,.-_! , -.  ; - t - '  -   

time. However, it is beginning to show the effects of the passage "of n - 
   c---*f:.:.r. - -t --;:;.. ;.-; - '-,. ... j ... ^ _.,,.,.. .,. . . . % ,

heavily loaded ore trucks, and there are a number of places whichrare^^r

badly in" need of repair* It can be e^>ectedcthat the condition of the 

road will seriously deteriorate if \du3age of ore ii^continued 'during -the 

coming winter unless steps "are^-Saken'tb Improve' and maintain it.; r~Thec1^
- '~S) T' '-/.«   *"i: 4 .' J '  "- i-f.'- !-,.- '.:.'- , , * -  

branch' road to'the 21 vein' Has steep grades iri'pia'ise^^kndi^in'general, / 

is in poor condition. Considerable ' 'improvement," and^proSably^^omd "ixi

reaiignraont to elirainate the Xteej5e3t'*|gr^^^ *
' '/-.  ' > - -I'-mlo (CJ. i.o ;3S -, -.-'/- vr. r-,:/ \ ,-» , , T , 

winter transit of ore trucks over this branch road. ^^ ' » >llch nn:!

'  -- : -- '      - ' *  ': - 1:  L v :, ^. <{.-:'  - r- -.-..-. .   . .... 
, The ore deposits of the Havajo Fluorspar lUaes'were'flpst investigated 
net >: '.:  ^ -,'   ,  .'-er;, ^.iVvt  /: i L -^ /..,.-. ^ i. , 

about two and one-half years ago lay Sallery,"now mii^ siiperliitendenV,1 
fjf^x c>r,-^ ^ p .r  vr.t C^F-,.' -7ia 1 ^ 1;: j.-: .- ,, ,« ^^v,.;.,,.  ,_ . , _,.. 

who prospected an extensive area southwest of Grants", 'NewMexico; 4 ' 'Early
''i"r""H       - ~-  - J-    "  -   " '"^l

i TIT *J ' /T4 "^1 ~\T /^^^»'?"^«.A T r< *T rOTr '7 
I V . i. '. V^'XlvJtJw v-« Lv^.'-U^J OxJXa V x

or <jiiotntti



" '  '  ~3- - j -
. ' '   i 

exploration consisted mostly of trenching, and was financed by Mr. Taylor

of Albuquerquey-now president of - the Navaj a fluorspar Mines. Shipment^ -^
i 1  

of. hand-sorted ore from shallow operi cuts on the-out crops 'of the veins ; ' '

started about two years ago. At- pre sent the-Navajd Fluor spar kites" is 1

producing from two veins- (the 21 anq the?27 veins) both5 ofi "which'fcave

now:been developed by extensive underground workings* ~o 3 (>> rv ;~S^

trie Two mills are in operation; « jjig millf at Grants produces-meta!liurgical

grade spar,- and a notation mill at Los Luna a produces acid grade : spar« . -

The Grants mill, which antedates the IK^ Luna s mill was to be'dismantled    .,.
  1,' '   ! " '  "- :

on the completion of the lattery bdli,because'of'theneed^^ foir netallurgical' 

,spar, the Kar Production Board has requested that it. oe maintained .in_^ 

operation .This mill, which has a rated capacity of about 80 tons per 

day, formerly treated about 165 tonsj of mine ore a day and produced

concentrate which averaged between 81 and 85 percent CaF2, and tailing

which averaged about 4-5 percent CaFg. Overloading the mill caused very
.'I j,*     -  £-" £   ."'''*.: ">  ">:  :  .^.;".'- ] ,r.-r«v v.. . - 

poor recovery, but this was not considered important because it was
 --,,'.     ; '.v.c-:x .'-  : ,-  ' : , ^ J i;. J .  --i.-."-'-. 'f Lhc ho''- i^y*? ^T -- ;:i . 

planned to retreat the tailing in the flotation mill. The Grants mill
 -.-:':. i"   .''.^.'   - i\-'f cr, '.'.:?.;." rf."'.C! .;.",:", ' ;,'> *i«r o».nv/-. fo r^^r';:*;..- 

now handles from 100 to 115 tons-'of mine ore daily and produces 80 to 90
"M--V ,,   "   ." " " '.-.- i."' ;..*i^t'-'. " '. j "J: ;  :;;.'ui_r'.; c» -. -': -..

tons of concentrate (81 to 85 percent CaF2). The tailing, which runs
1 * . *  

between H &nd 15 percent CaF2, is now discarded. The concentration
..  rf 27 

ratio is approximately 1^ to 1. Rou|tine analyses of the mill head have
  ,, -.'- v j.-.. .* .*: .' i< : r.:' v-.r-'.rD :'.! ":u'i re :r->'-l .-'.'-- - y .1 l/- v -.l. r.i.; rtnrt 

not been nE.de, but every effort is made to keep the grade of the mill 
(,.; _ . 1», T'v'7 t:t"'.o rr.. i? ^ to oO° A. rn«i f.lp 70^ to- ti»- cc-rUaoAgt 
Jteed above 65 percent CaF2« The actual grade probably consistently

.

'   ,-  t±~.r>*--'- T



exceeds this.minimum figure. , : . i , ; «o - :;:, ;l : '.; :--[s L > -.-*
- '    I 

The Los Lums flotation mill .operates^n a.mixture:of fines, screened
ii  

from the mine ore, tailing from.the Gjcant mill,;stockpiley and .enough. i,U;. 4J,
i 

Bine ore to make a total, of 225. tons -per day*';,From this, ;75 <to 80 'tona^Mtix
|. '  

of concentrate ,with a minimum grade ofc 97 percent; CaF2 ; is produced i jrhy/ioai
| ' * .;

daily.- It.is planned to increase :the! .mine production to 30Q.or ;350 <:  v:vire* 

tons .per day. This will, require increased, capacity, at either or Jxrtfa   17
* , i ''"-/

mills. It is stated that the*, capacity of. the: Los.- Lunas mill is limited   .^ga»
i

by the amount of concentrate which can be handled by the ̂ existing filters. __f--     -   ** ' " "' ~"i  -"-   ----  -r -.--,..-.-... .-....- - - -- .--
i/ i 

 : v Mr* Mallery, states that the -total--production, of^the mine ».to -datc(l> <<-3)"

jL/ Verbal communication

amounts : to about 65*000 tons. .Approximately 12,000-tonsj.of 4-5 percent 

tailing is stockpiled lit Grants, r There are< £000 1tons~.of 'mine .ore. stock­ 

piled at Grants and;2000;ton&.a1? Los; Lunas»

Mr. Mallery, informs the writer .that most of; the holdings of

Kavajo Fluorspar/ Mines-are on, land belonging ,to ;the: Santa*; Fe xailroad»r x!

Mineral rights have been leased from toe railroad*

fteology ; > r ;:' * ? :-v; '.--.r : :.' o:. - ! 

,-.'  Practically the entire production has thus far.come from the 21 and 27 

veins*; .These, veins; are nearly parallel and approximately 1 1/4 miles apart 

(see fig. 1). They strike from N 40°; to 60° E. end dip 70° to the southeast.

'?r r~7~IT!'-..-.  ,*-."
1 ' TT ^j ' , U-«'.-i- -  *-' I M- ljt " <r



Other Veins are Icnown, but have; not ^een explored except for a few shallow 

pits. 'In the 21 vein the ore shbotsf' average about 2j feet in width :

(see fig. 2); in the 27 vein they average aboutl; A feet in -width (see fig. 4)
* ' i

but the grade of the '.ore in the 21 Vein is higher* ''In both veins t&fr iridth 

of the ore varies greatlyrfrora placej'td' place.* 0 *The mineralogic ariid physical
- !

character of the tiro veins' Is /rie arly :MenticalV riExCept'rat'oiie;place"iBnere

the 21 vein 'crosses ! £ harrow Hght-dQilored rdiie^ both vdfnd are" entirely
. :   . - j. ,: , 2/ .. '. 

enclosed in a red'gratiite Which, ^ccbrdihgtb' Dayton' 1 is pre-CaJnbrldii% in age

2f Darton, N. H»: Geologic -Map' "of* New Mexico ,v i tT»3, Geological 'Survey 1 '(1928)

A strong gouge is almost everywhere present on the foot wall of botfa .
- ' " ^T.-V-'.*. .-;. -. !^^f. : . ..^' :,?. ." r.:. ; 7 ij: t'cv LJL j-r: triv- I ^,T<J:1  

veins* Gouge is also found on the hanging wall of both veins, but there are
L l ; ., . :;'. ..:;'"'" .   :.o .  1.1V.-' f \"i t... h j:>* L:r; vr .1 , -.l r,-:>, "i u oii^-a nct-^

many places wicre this gouge is poorly developed or missing. Extreme
,.-  -.. _L -' >-.. .vV . -.. '->;-; ,: j  . .:' i ." : CL *' r7*.T..i-i:;v 1 :'.VT:»i'.ltC Oi'

breccia tion of the wall rock is common along both veins but is more
.:.::».-     .«-. :.fc-.« j..ci£.w, t.i.' 'T: v:«i(\ jic-n av. ^re  -£  *» ^^ l^ic i u.ct tiiat in

' characteristic of the 27 than the 2ll vein.  
« -j   . "l/icecs vrl:: £?-,-. ,, -  c»*w tj,x,r;;u cro.-. s ra^lr^ v.n. ,r. : t/- jr/r 1 -,^ 5

Fluorspar occurs as fissure fillings, as lenticular pods, as irregular
^ : : r jT-v-'j.:-  '' *J ."'.'. ;*o' . .-. *j  ';.*;.!.   ; v.; (2 i-;; u r.i ',::. ' ;-;t. u-;rt « **. x'i- .-icr;-- v.r-r,

masses in brecciated granite, as narrow stringers separated by fractured
- ; .- -;.; \L -,- ';;- - t ' c;> '.-^ ? :: :. ihi. Vfic- A*.- f.   c^.^r ^ai^uo -i.. r-r,; .^:l th

granite, and as ground-up fragments in gouge. The gangue consists chiefly
;_,- <. *  r^;>"--^-'-.: ^i'-'-u.^w i >:vr f J::1JJ£- pcv- t-n.ir^,;^ I ^riOvc.::v.TV^

of gouge and included horses of wall' rock, although locally calcite is

abundant. Quartz is extremely rare.! Sulphide minerals have been observed
 . -^ "^ \'.s* e-i-'^'-^-vfe uriivrgiT^xj'J dfVtiio^neri it.i.as out 01 the qu^atlcn

at only one place in the 21 vein. I
tc r--FT:,\^ the ^o'ki^J ^ -tIioroT:":riy, rJtui it isao not t#»lievM ti^it a f^T-ch&sk:
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'Mapping shows that^there a number of sub-parallel fractures, and 0 

that the mineralization tends to jump from 1 one,fracture to another.without 

apparent reason. Where this-.occurs the ore usually'branches into the wall 

as a narrow stringer* The footwali gouge'usually, .continuesj as-strong ̂ n 

as,before .but is .either completely" unmineraliaed or is: accompanied-; by-only 

ainarrow seam of fluorspar* In-otter places s tringers: of'fluorspar laake 

Of f into the wall but>ejoing,the main rein in.a-short distance. -* F.iirly 

. x .-.;,-.;'The veins are cut; by :a 'numb er of cross faults' but»the displacement the 

on these never exceeds a few feet ('usually the displacement is'"only a'few 

inches)* Because of .their relative, unimpo^tancefrHot all-o&these minor 

faults have been shown.onr.the geologic ffl&pa*--^ '*'-^ ! n ^.£ l.r^?". -Itii 

:  .*  As already stated,'a "Strong gdtge' usually 'is found on'the fdotwalI-» 

of the vein, and'Commonly,.is found on the hanging wall also. although'no*tn 

everywhere so well developed.   The presence of r ground-up"fragmentsroftly 

fluorspar in the gotge,tthe brfccciattonrof the ore,, and .the fact that.in

a nunber of places"«this gotge cuts throvgh,:crosd 4faults I which ̂ themselves
I 

offset fluorspar stringers are s evidence that rat:leastcpa^V.'Of theimoyement

liiich formed the gouge is^poat-aineial* .'.The lenticular nature dfsman^jrof the 

ore,shoots probably, results from this post-mineral movement*

Qre Reserves;.-/ cr -rc^ .;.i r:;if.j ..i' V-.v    r*';^-' '-orV^   : (l\'f-;j. r'\, 4 7 b *  *.; 7; 

ti   Duo to-the extensive underground'development it was out'of tthe'question 

to sample the wcrkirg r-thoroughly,' and it waa'not believedrthat a'> few check i

and IT" "oration r^l^v.", but thii-; t<tJ~£ot. cur;^lc; oc?aq-"<f^-;Ti 117 of ll?t:-y ^

" L ' ' *" ^ ~-~ ~ ""*''""*''""'**" 1



samples would be of much value. Consequently reliance had to be placed "J 

on samples taken by the Navajb Fluorspar Mine34 -However, the mineralogy : "» 

of the "veins is simple and it 13 rnot difficult to distinguish between 

barren gouge and brecciated wall rc4k on the one hand, and fluorspar on 

the other, and with a little practice it is even possible to make a fairly 

close estimate of the grade of the ore. ' Fo* this reason itlis believed 

that the company samples, In So far as they'go, can be relied upon* Fairly 

Complete sampling was done invthe-e&rly stages Of the work^but^due to the

ease with which the grade can'be eaUmated,^ few samples have been taken
j .

since then. However, careful ins pectLdn^ of - the-~cre" and* comparison with 

samples where available indicates tnat'in1 each7 vein the1 ore- lenses, with 

son» readily distinguishable exceptions, are-remarkably uniform In grade. 

In Other words, it is :1 easy *  to tell if the vein at any given place will run 

ore or waste. In ore, one part of the same vein will'not differ greatly

in grade from another, although there1 Is" i/ cons is tent difference- between ,
I

..the gradeof the 21'and 21^ Veins i1in Ttorefore,: although ! 4n places the' r< "«« 

information is meager an(I uiicertainties V

Use of such samples as are available It lsrpossiblfe' to "arrive" at a* fair i 

approximation of the grade. - :-< { \*"-   3). It v n-i ;;-r-f-c \\^*. r jn 

' On the underground maps of the various 'workings (figOr 2, 4, 6 and 7} 

 'the width of the vein has been' recorded at numerous point's and therefore '".

'the width of the various ore shoots Is accurately 'known. It would have1 been
\

Desirable to rrecbrd the : widths"'of'ore'exposed in the_ various development 

? " exploration raises but this wfs*7nbt possibleJJecauiae -many'of these



' :-. -8- 

j
raises are timbered. However, inspection of, the stopes indicates that the 

ore shoots are fairly continuous although there are many, pinches and swells. 

In estimating the ore reserves*!. 12 cubic..feet per ton is the factory

used to convert cubic feet to:short-tons.L-vv^c ;i .1 * -, . <;  -v,-;.: . .' -';*.
1

21 yein r ^    >- <-.< .: bv-| r ~ \^~.-. : t , in ; ' i\-.v. c- v*\'., v -.". _ - 

n-:- Figure 3 is ^P showing the underground' workings and stoped areas; Ow 

along that part of tbe. 21 vein which'has been developed;byc, the 21*1 awi- 

21-2 tunnels. For want' of a : better name,; it has been termed,*-.nProfile 

Section"  It differs .fr(^ ar lorgitudinal,vertical-pi^jection in that ̂  

horizontal distances have been shown in theirv.true.length,^ as;:.though. ;9 f 

bends in the vein had been straightened out. : This map. has been adapted 

 with, some modifications from; one drawn, by Mr. Mallery* . On itithere ^ r.vors^e 

have been indicated in a distinctive color, those parts of. the vein which 

have mineable widths and grade .of ,ore, asv determined by the geologic ] oc v ^ 

mapping of the. underground .working,.-j In[.Plotting these ore .shoots^ the -n±u 

.minimum mining width ha? (been taken as 13 inches, A but minor pinches'in the 

vein have been included as ore. ..The average widths.of the vein are also 0 

shov?nr From this information the .various ore blocks have been .drawn, as 

indicated on the profile-section (fie» 3)»   lit is not expected, .that the 

several unproductive ports of the yein will necessarily correlate fr.oja.M. ir.t.ad 

level to level exactly as shown, but it is believed that the length of vein

mapped as ore in the drifts will be ;a~ measure^ of the; proportion pf ̂ ore to*  * A
,be expected in any given area of the

 ~   »ri t i*     .. , s.... ..C'.» -J k ^. . ' '

";  ' ' ' , . *' ' '' f
 ~- ..-.; + ...

'/J '

7..1

c^V'AY; r T n P'9 T

» : f .. r ^.KT> f> fntpM-^ion or 
i



Northeast of the 21 shaft sampling on the 100 foot level is fairly ,, 

complete. A few samples have been taken otyf the 200 foot level, but the .. 

assays could not be obtained. For most of the blocks above the % 200 level, 

the grade, can be estimated with some confidence froqi.tiie weighted average^

of samples included within each block, although,, in a few cases, it was,^
( ,

necessary to assign a grade based on the average of nearby blocks* Below*  ' '.

the 200 foot level (Blocks 30 and 31) the grade of the block immediately

above has been accepted as indicative o£ the grade of the block., . 'r^:
i ' . 

Southwest of the 21 shaf t^ the^grade of -Block, 21; was estimated from

the weighted average of the drift samples above that block, and Block 29,

directly underneath Block 21,. was. assigned, the. same grade* , All other. < v
i

blocks soufciwest of the shaft have, been assigned a grade which ia the average
i     

of all samples from southwest ofl( the ( shaft. jKiis is necessary; because

very, few samples have, been taken, southwest of Block 21* ^ Because- in: Block 18 

both the 100 and 200 foot levela were stopped ia low grade .parts of .the vein, 

only, 75 percent of the, block has-been considered as- pre. In the 21 vein

there are a few areas where the stope maps are >, not up to date* ;:> These 4have
i

been indicated by a distinctive symbol* Although some ore may remain in

,these areas, none has ,been : included in\he ore reserve estimate* --  - -,,_ ........-- .. y. ^ ^. ^ . -

* On the above assumptions- ''the xiollQWin^xore^ reserves have been calculated
 -.»;  ; . . -,,..,'* ..^--S..)- ^ _/_\ -^ ^. -..- w.

for the 21 vein. r ,vi;-

X
/ oShort Tons

Measured Ore  / ̂  
Indicated Ore,X & 
Inferred Ore   '-V

in no

% CaF,

85.0
85.5

n 7.1 
6.0 
6.8

Total Ore 85.6 6.9
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The 21 vein has been traced approximately 1000 feet south-treat of the

21-1 Portal, and a small tonnage of; ore is now being produced from shallow
. » . .   . , -  

      < 
open cuts at various places a long -the outcrop. No allowance has been made -

for additional ore from this part of/* the vein, although it i^very probable
i

that future exploration will find considerable quantities of mineable ore*
      ,c^ 4 *-. ;. :<:i rjoui.T'K.yu of ;»b'* po-CLt ut' t'::.- * : <-3i

? "^ . ...   r r -.'rnC'/d 1o t -. norths no'-. *, :  *hr r3rt;A ci* the 

27-3 Tunnel ' _ .... ; _. ^.>1;;p ^ ,,; ,_.._ ,. _ ;; ... u , ? , ^

Most of the production from "the 27 vein has come from the workings
. fV vi.-. ;. ".- /: ; ;  ;h", :  > if.-Mu.iLu 1.'; }."'-. ; .  " r    - . .'  ' -j

t

connected with the 27-3 tunnel. Figure 5 is a profile-section showing
! '

workings, stoped areas, ore blocks,; widths of ore, etc. and is comparable
, i. , .,- \ :.=v:  -   : -)-r± ! .rc ilV-ft «'  fnn : "*. ..v^:. Uv .;:. ^.J. to

in all respects to the profile section of the 21 vein which has already
 -   .'.--. ,'-?iV,.   - ;-. i. "-:^ i"'"- .  -/ --:;c:;-*J. *:. -! : --.lit tUe

been described. Fewer samples than in the 21 vein have been taken so 

that greater assumptions were made in estimating the grade of the ore,
  T.. -.- . ''.    t u G '., - '. ' " A f -'. ' ' . - ' V 1'C-vlid

but the grades and tonnages of the various ore blocks have been estimated

using methods similar to those used for the estimate of the 21 vein. The
-^. v L 1 .^.:':-' .I  i .; vt.  :;-' -i ¥c l;"-'LO '?-:.it. ;' .:  ' .. .:- :'_ ~\~ the

following points, however, are worthy of mention. In the drift which 

separates Block 10 and U three small ore shoots have been found which
v "" * ' ^ * " ' *

occupy about 45 percent of the total length of the block. The total
-. ... -. ;--:«: S - ', :;' :<.-,. .T- *.::r- *jv.1r   r.j i " :  « .-  v --. *.:!

volumes of Blocks 10 and 11 were computed, but only 45 percent of the\ \   ..;. - .... ; " »  . t-\" i'^.~i.-i.- .. -.  ^.:  :,   '  -.'..- ,'y
volume was considered to be ore. In the stope in Block 9 the ore shoot

:, , ". .   V V. '"*'.'' ' L'l Co. *i .  -' .'   '-li"»   C?"     i . '"j)\_J

can be observed raking to the northeast, and for this reason not all the
.   TV* / ..,;!. -ti.  .,.! vrin un:kT tho nto^-i  "; JT>:.I, ,^.1-i-o,

area above the 3 tope is shown as ore.
'\V.     - ,:*ci . "li-'i .'.: |i ...'.-. J-^tl^T. Of til?; [::-.)- v»c ».-"--  ;» 'Uv

It Is estimated that the following tonnage of ore remains. in the -  ~j

workings of the 27-3 tunnel. J ^IL a GLIOLO^iO^L Gt;^ V^Y



Ueasured Ore 
Indicated Ore 
Inferred Ore

.11-i
Short Tons

. 5 -12,920 ,.. 
4,450

j %CaF

; -: 72.8 -:-:i, ; 10.2
78.0 10.0
67.2 8.$

Total Ore 53,310 69.5 9.0

The 27 vein has been traced southwest of the portal of the 27-3 n t
Tunnel, and likewise can be traced to the northeast to the portal of the

27-2 tunnel. Future prospecting may develop ore in either or both of these
*.-, .   -    .- i,f/'i <- ? ;-.   v.-?};. 1,:. c./ji,  ' ;; lo r rs, a T< iLdth cf 
sections of the vein but none has been included in this ore estimate.
^ i>v ^ .- - ;.; 01 It i'.. (;:?'. ?-.,'* to ';*> nvn^U * a-, ^"c/ir.vtrly 

27-2 Tunnel

Stoping has been continuous above the 27-2 Tunnel from the portal to

Station 204, a distance of 250 feet, (see fig. 6) Beyond this point the vein
    ' . 1 r';o;:- Ir?; ;:'1 "-- 1 - f -  '- -~'- tr..: -'-.ift, y\^ -o 

consists mostly of gouge and is too low grade to be mined. Two strong
; .. ,"Ti i *  ;   "  -r^i' - : ^ ' 1 i.j *"  ' "'   ^'"  ": "L "'

stringers of fluorspar make off into the hanging wall and have been found 

in the cross cut, at Station 207« At the very end of the main drift the 

mineralization strengthens* It is very probable that further ahead the 

tr/o stringers may join the main vein and form a workable ore shoot) in

fact, surface trenching confirms this idea.
' -' - I; -      ;v:' '. .: ' :  .-   -" ' ' '   ?:: t L - :i - :M" '?n,vc : ;i r^ca 

An incline has just been started on the vein from near the portal

of the tunnel. It is planned to sink this incline 100 feet vertically 

below the old stope. Assuming an average width of 4 feet and considering
*

only two thirds of the, length of the vein under the stope as productive, 

5200 tons of ore are indicated to the bottom of the proposed incline. The



   -12- ,.'- , . .. : .
! > ' '

grade of the ore has been arbitrarily assumed as 65 percent ,CaFo and,' *"' .',-

5 percent Si02 . No allowance is mde for ore which might be developed 

ahead of the present workings. s ,; jr. v» \ _'
-t .  ' J ':-'.
f i ;         i ,- 

27-1 Tunnel 1: i ' ': :   V

In the 27-1 Tunnel the vein 13 low grade and spotty from the portal to 

Station 12. At this point the vein !splits, and a drift which has followed 

the hanging-wall split has developed approximately 150 feet'of fair 

looking ore. If this stretch of the veinj is'assumed to nave a width of 

2 feet, and if two-thirds of it is assumed to be mineable, approximately
'   .r !; ^ i-  !;;- ..,

4.300 tons of ore can be inferred* The grade has been assumed as 65 percent
V j "' ' " \ k ' X"

CaF2 and 5 percent S102* Surface trenching indicates that the ore shoot
, ' ; i I -
may extend for 600 feet beyond the present face of the drift, but no

allowance has been made for this. jNeither has any allowance been made
*'"' !   ' * *' ; .   

for ore which may be mined from the;portal to Station 12,- although
.   i i

lesees have already mined a small tonnage of ore from this part of the
': . . 4-. I :. i.o j '-

vein and doubtless will recover an ̂ additional small ̂ quantity.
< ' '» j W -O VO f ' ;>

Ore
 a.

The following is a recapitu3ation of the estimated-tonnage and grade
*' '» * » !(.<>,

of ore which can be mined within the near future frofc the properties of 

the Navajo Fluorspar Mims. It is Relieved'that this is "a conservative
" f O^ CO   «", .. .  .  

estimate*
t

'4
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fiecomeendations anfl Conclusions

It is obvious that a sufficient tonnage,of mineable fluorspar ore 

is reasonably assured to justify a very considerable expenditure for 

road improvement. The New Mexico State Highway Department estimates 

that $75,000 will be required for this improvement. In view of ;the 

faot that most of the road is not in really bad condition, and that 

at present the ore trucks'are hauling over it .without undue difficulty, 

this proposed expenditure .seems rather high,':although it is quite, 

true that the road is apt to deteriorate rapidly during the coiling 

winter unless steps are taken to, improve andl maintain it* If the , 

proposed expenditure is ̂ deemed necessary by/those more competent.jto 

Judge than the writer, the ore reserves and future possibilities 2 , 

o£ the mine appear to be^sufficient to justif^it. 6.6 , 

11 *r:r ; :,Ua- ,340 ". ' : #6,7_. 4o .

  12- * '  . 140 >-''v f " 57.9. . . at.2"'';'  *. . i ' '' ;
-2J 600 ' ,-; , ; '  I #3*3 6.1*. 

U - l.??D ' »' &*+{> 5.6  -

15
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Measured Ore 
Blocfc

2

3

4:
5
6-

7:and pillar

8 and pillar

9*

10 and pillar

11 and pillar

12

13.

U,,^..- - -1 

15,;- . . : , , 

16>, , . ;v .

17 c ,,.
Vi '* « V

20

21

22

23

-15-

Recapitulation of Ore 

, 21^Tunnel

Short Tons

Appendix

Reserves

22,320 J
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Indicato4 Ore
Block

19

Tnf*«rrpd Orft

18

24

25

26

27

28

'29 ' *W-**

30 '      ' - .v -rod
t

31
.....  - *  . -

'

* > * ~?\ \ - -

Measured Ore

Indicated Ore

Inferred Ore

All Ore

Short Tons !

2,990 i

i
j 

4,310 ; |

23O C   !

5,050' !i i. i 
400 :

1,860°

2,130°

2,380 '1. I
i

3,0300, |

4,910 i
f

24,300 . ; 
'j.j'v-'J !

i 
i

!

/ '<

22,320 <J :
i

2,990 >D ;'  
 x. ,

2AP 300 tC/ 1
i

49,610^ - !

% CaFig % Si02
-   ! **. '   

85.0 6.0

i "

85 .'0 6.0

57.9 24-2

86.6 6.4

92.2 0.4

85. d 6.d

85.0 , 6.0

88.0  6.7-

85.4: - 8 8.7-^

89>9 7.0

85.5, 6.*
.' O ~'J>

85.7" 7.1?

85.0" 6.07

85. ̂  6.8*

85 .'67 6.9?

To^i'l ft 11 or 3

74

67.

I ^^l fur ..,.  i * v ' pntr

3.5
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Recapitulation of Ore Reserves in 27-3 Tunnel

Measured Qrg
Block

1

2

3

4

5

6

7

a
Floor Pillars 

Total Measured

Indicated Ore

9

Inferred Ore

10

u
12

13

H

Total all ore

Short Tons i

920 i

3,510 !
1

940 j
I

1,720 , |
!

1,550 *
i i 
500 j

i
590

!

2,620 |
t

570 i " "     i

12,920 |      t

i
!

4,450 i
i
1
i

7,460
i 

6,420 / !

8,94Q' '

8,410

4,710 !

35,940 ;
j 

53,310 j
fr ui^i _.___.. r ^n

! TT '"< ^rr-.-r

71 

79 

74 

74 

74 

67 

67 

67 

67 

72*8

78

58

58

78

67

74

67.2

69.5

9

n
13 

13 
13'

7

7

7

7 

10.2

10

7

7

10

7

13

8.5 

9.0

i i



27-2 Tunnel

Indicated Ore

27-1 Tunnel

Inferred Ore

-18- ; 

Recapitulation of Ore Reserves

Short Tons I & CaF,
1   "

5,200 65.0

4,300 65.0 

Summary of ATI Workings

5.0

5.0

 

Working 

21 Vein 

27-3 tunnel

21 vein

27-2 tunnel 

27-3

21 vein

27-1

27-3

Grand total allrTr~'~"r:
  - ' ' ->  1 _,

' """^-^ i   «-    I ^ ^
1   ll *''"' fnrb-irnr-rrr

Measured Ore

' Short Tonp j 

22,320 I 

12.920
! 

35,240

Indicated Ore

2,990

5,200 

A.A50

12,640 ,

Inferred Ore
  -.» 

24,300

4,300

35.940

64,540 \

ore 112,420

^ --"A^ULTIZVfiY

0 '^-^-^-^A^4_

  - i rr^TJn-rrr^ H^U*4iwJ

* GaF2 

85.7 

72.8 

81*0 -

85.0

65.0 

78.0

74.3

85.5

65.0

£Zt2

73.9

76.2 
i

* sia 

7.1 

10.2 

8.2

,

6.0

5.0 

10.0 

7.0

6.8'

5.0

Ati.

7.6

7.7

 « 


